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TO_ATL WHOM TT MAY CONCERN - - 


jvamen Bo it knewn that TI, Nikolas Tosla, formsrly ef Sil, : 
| 

Lika Berder ceuntry ef Aust re-Hungary, new rasiding at | : 

| Rahway, in the State of Now Jarsay, Unit ad Stat se of America | 





| Elect riciin, have invented certain Improvements in Elovt rée | as 
Are ‘amps of which tha folluwing is 8 specificatien. 





| My invent:ien ralatos more partieularly te thse 

| arc lwmps in which the separstien and fesad ef > he caryon ® | 
| elect rod3s, or their equivalents, is s%ecomplished by meins 

: of slectre—mignets or seleneids in comactéen with suitapis ee 


cluteh mechanism and it is designed tg remedy certain 


faults commen to the graiter part of the lamps hareterfore 








e, * mid@e The ewjects ef my invention tare te prawent the fre~ 
: yuent vipratiensa of the mevivle alactrede ind flickering ef 
the light arising therufrem, to prevent the electrodes fail~ e 
: aa Sing inte sont sat, te dispense with the d1sh pot, clock- 7 


work or gesring ind similar devicss herstefers used and te 
4Yender the lamp-extremely sewsitive snd te food the carves ¢ 
almest imporceptinly, and theresy entsin 1 very steady ang 
uniform light. 

Tn my pReeent inventten T further previce means 
fer Autematieslly withdrawing 1 lamp frem the eirouit, er 
cutting eut the same, when, trem rsilure ef the feed thas: 
eg resches an ee length, ind i1lee means fer aut en=- 


matictlly reinserting sueh lamp in the cireuit shen the rea 


eters and the earbens come inge contict. 





Oe ee ee ee Fle 


. 
ct . 

+* ¥ 
ee & 
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08 we aw eee ee ee ee we we 





My invention will bo understood vith rof sence te 


| 


the Sccempanying drawings, in shich 

Pige 1 is an slevatiun of the lamp with ths case in 
section. 

Pig 2 is 4% Sectional vlan a the line «ig 

Pigs 3 i8 an elevation of the lamp pirtly in seetivn 
at right angles te Fig. 1. ¢ 

Fige 4 is 9 sectional plan at the lines y vy, Figs 1. 


Fige 5 is a section of the clamp in 2v%eut full Bize 


Pige G is 2 det rached sacation illust rating the con= = 
naction of the spring tu the lover that ctrries the pivets 
ef tha clamp, and . a 3 
Pig, 7 is 1 diagram showing the circult enn st iens 
er the 1 amp. 
M. Fapresonts the.mrin, ind N the shunt magnets ag 
peth seeurely fastened to the vise A which with its side 
eelumn S$. ~ is preferaply esst in ene pisce of prass or ade 


ether diamagnetic mst crial. Te the magnets are seldered 


er eherwise fastened the prwe vashere or G1SkS %, %, 4%, & 











Similar withers ov, b, ef fivre er other dneulat ing mat ial 
serve te eee the wires frem the sriss washers. 

The magnets M and V sre made very fiat se that 
their width @xeeqde three timss their tlikekness, er oven 
mers. In thie way 8 cempsratively email numpsr ef con 
velutions is sufficisant te preduee the ei red magnet iam3 


43y 


pesides 3 gMester surface ‘te ort ered rer eooling off the 





wi ree. 


i * “er WA p a 


Py % 
* ce 
we 
r ss 





Tho upper pole pisces m, n, of the mgnets sre curv- 


| 


ed as indicated in the drawing Fig. 1; the lower pele 





f 
pisces m=’, n= , are breught noir together tapering tewards 


the armature g, 38 shown in Pigs. 2 and 4. The epjsct eof 
this t wer is te concentrate the great set ameunt ef the de- | 
v3aluped magnetism upen the armatures and tilae te 3llow tars | 
pull to pe exested alvays upen tho middle of the armatures gel 
This armature gy, is 3 pisce ef iren in the shape ei 3 kellow 
cylinder having en each side 1 segment cut aviy, the width 
ef which i8 e4yual te the width of the pole pieces mm", aos 
Th? rmature is soldered oF etharaise fustened te 
the clamp r, which is fermed ef * orwe tubs previded with | 
gTipping jaws 0, o Fige 5S. These jaws tre ares of & 
circle ef the diameter ef the rod % ind are mide ef som 
hard metal, preferably ef hirdened Geman silver. alse 
mi3kes the guides f, f, through which the sarven holding red 
R, slides, of the same material. This has the advangage 
reduce eeu ly the woir and cerrosien ef the parts c@~ 
ing in frictional contact with the rod which frepuently | 
causes t rounl @ Ths jane Be % a8 fastened to the Sai de . f. 


a 
in 


ef the tube r, se that ene is 1 little leer than the. et pr. 










The ebject eof this in te previde a greater epening fer the 
; - Ae. is 
passage efRhe red when ths sme is released vy the clamp, 


The clmmp r, is supportsd en sasrings w, ¥, Figs. 1, 

345, whieh tre just in the middle petween the jews * By 
ee he 

T rind thie: dispositien te pe the pest. The venrings fy We 


are carried by a lever t, ene end of which rests upon 3 


eh. 





t 


#4 3:%. 


adjustaple support q, of the side columns S, ths otipr ond 


| / 
veing connected by means vf tne link e- to the 2 mature 
lever Tr 


The armaturs lever &% is 2 flat pisce @f iren in 2% «ag 


ht ee Pe ee ee He. i” 


shape having its ends curved so 38 to corr3sspund to the 


ferm of the upper pule pisces of the mignotea M and N, Tt 



















is hung upen tho pivets wv, v, Pigs 2, Which are in the jaw 
xX, Of the top plate 8B, This plate B, with the jaw i8 pre 
feraply ¢iast in one piv,e@ and screwed te ths side @eslumms 
S. S. that extend up frem the pase A, 


To ptrtly oalanes the overwsight ef the moving parts 


@ spring 8: Figs. 2 and G, is fastensdto the top plite 
s and heokad te the lever t. The heck e, i8 tewirds ene 
side ef the lover or pent 2 little sideways, as seen in 
iff Es Pigs te sy this mane a alight tendeney is given te awing 
the armaturs towr-ds the pols pisce a’ e of the main magnet. 
te ; The minding poste K, x! are prefersoly Scr awed 
| te the pase 4, A manual switeh for shert~cirauiting the 
lamp when the es’rpens tre ranswed is 1lee te os fetened 
= | te the biseg. Thie ewiteh is of orainswy charadé ar and 
is net shewn in the drawings 
The red R, is eles rically connested to the lamp 
frame voy ees of & flexinle cenducter or et her wise. The 
lamp 61380 riowives a2 renuvible onpmentsl eever s-3 around 
the sme te gaeless the pert se -F r 


Ths 6] sctrical connections ire a8 indictted aia~ 





grematicrally in Fig. 7 





eee ST ale 


BE EEE! EE D, 





+E 











iG Tt wil ke sson that ‘the agvT Stures L and g tre 


ye 


snd gripping the red py maine ef the gripping jaws eo, « 





Tha wire in tha main mignst consists of two pits x” 


dad 


ind p a These two pirts miy 03 in two 34 arated scils 


mer a 


or in une singls helix 23 shown in the drawings The part 


—+ eee 


X=1 being normally in circuit is with the fine wirs upen the 


shunt manat vound ina traversed vy ths wzrrent in th > sme 





diraction so 3s te tand te preuduve simil a poles N. N. er 


S. Se. on the corresponding pols pieces of the magnets ¥ ang 
N. The part p/ is enly in cireuit when the Imp is eut eut, 
and then the @urrant b»ing in the epposite directien pro~ 
duces in th» main magnet, magnetism of the opposite pola raty. 

The eperation is as rollews: 4% the start the -: &: 
carpens :re te ve in contact and the current passes fren 


th? pusitive binding post K to the lm@mp frame, o4rven~holdor 


upper 4nd lewer clsben, ingwliated return wire in ene er. e 


/ 
the side reds and frem thers through the part x of the 


wirs on the main magnet te the negative biading post. ie ¢ 


; Upen the presage ef the eurrent the main Magnet is snergised 


and attracts the clamping armature ws Swinging She olwp 







At the ome time the amture lever L is pulled auen sn 
the esrpen separated, In pulling down ths armature lsver 
the main migemt is assist oe by the shunt mignet N, the 


latter peing magnetized by magnetic inductien fre the mig- 


prsotieslly the keopers fer the magnets M and Wand wing 


te this f1ct seth mignets with ei ther ene ef the imatures 


He 








%L and g may b® eonsidered if one herseshos magnet which we 
Might torm 21 compound mignet. Tho whele of the soft iron 
pirte m,m g,n, n’ and L form 1 compound magnet, 

The carbons voaing separated, the vine wire receives 


2 portion ef the curr mt. New ths magnetic induction from 
























tha magnet M is such 18 to produce epposite poles on the 
correspunding 3nds of the magnet WN, out the current travers- 
ing +ha helices tends te preduce similir pules en tha cor= 
responding 9nds of voth magnets and th are (ora, 28 soon 48 
the fins wire is traversed py susfsesems current, the mag- 
netism of tha vhole compound mgnot is diminished, 

With regird te the armature g and the operatien ef 
the lamp, ths pole m/ may bo t armed as the olamping and the 
pole n ‘as the ralsasing pola 

Ae the cirpons burn awty the fine wire receives 
mors current and the mignetism diminishes in preport iene 
This ciusss the trmaturs lever L to swing 3nd the armature 
g to descend graduslly under the weight ef the moving atte 
until tha ond p, Fige 1, strikes 2% step on the tep~plate B, 
The adjustment is such that when this takes plice the. red 
Ris yet gripp3d sxcurvly by the jQws a The further 
dewnvard movement ef the armature lever veing pre vented, the 
ire pocemes lonyer 18 the ciroons 1re ecneumed tng the eemp.fi 
pound magnet i® weakened more and more until ths ol wmping 
wmature g releves ths held of the gripping j2v8 e, @ apen | 
the read Rand thr red is allewed to drep 3 little, ainortene: 


ing thus the tree The fine wire now receiving less current 


SBN Te. 


SS eS ee lS 


ay eS eet 





ee ee 





the magnstian inersises ind the red is 


clamps sgtin ang | 


Slightly raised if necessary, This clamping 4nq releasing | 


| 
Of tha rod continuas until the carvens ire consumed. In 





brictics the faea is xo Sensitive that for the Ervitest part! 


vr £73 tims the movement of the rod Ginnet v3 ustactauy yit h-| 


| 


out some avtial meisazrement. During tha nerman operation 


of the lamp the armature lever % remains st tic Vary er near-~ 


ly 80 in tha pusition shown in Fige 1, 


Should it arise that owing to an imperfection in 


the red the same and the ¢32™bons drop tou far se 18 to make 


the are too short or 9V9n vring the caroens 


: 
: in cont xt, then a 


% very small wmeunt of current 38868 through the fine wire 


and the compound Hiynet vecames sufficiently st rong to ict, 
| 


3S on the stert, in pulling thé“ amature lover 1, down and , 3 


«= 


Sppirating the carvens to a Greater distance, 


Tt ecvurs eften in Prictice that ths rod sticks in 


the guides. In this cise the are reacghos a grest lonyth 


until tt finally breiks; then ths light goss cut ang gre~ 


quently the rine wire is injursa To prevent such 4n age 









cident, I provide my lamp with en Automatic cut—-wut, This 


Sut-eut epsrates as followat= When Upon 2 failure of the 


feed the are reaches 3 cartain prodet»mined lenyth, suek 


*H “mount ef eurrent is diverted threugh ths fine wire thag 


the pelarity ef the compound qungmet is reversed. The olay 





eee 


ing *mature g is new meved agtinet the shunt magnet N unt a} 


it strikes the releasing pele n' , 


Ae soon as the contat is established tho eurre nts; 


ss 



















| 
| | 
passes frem the positive binding pest ever th, claip r, 
armature gy, insulated shunt magnet and the helix p/ upen 
the main magnet M te the negative binding post. In this 
vire the current passes in the op vusite dir sxtion and ohang- 
gB the polarity of the magnet M, at the same time mai ntain= 
ing, oy Mignetic induction, in the vere of shunt mgnet, the 
: rayuired magnetism vithout reversal of polarity ind the arma 
ture g remains itgzinst the shunt magnet pola n’ , The 
lamp is thus cut out 18 long 28 the carvens ars seaimted 


The cut eut may os used in this form wit hout any 





further improvement, put T preférty arrange at so that af 
the red drops and the carpons come in cent wt, the are is 
started again. Por this purposs T prepertion ¢he Meeist— | 
ance ef the part p’ aiid the numoer ef the convolutions ef 
the wire upon the main magnet so that when th; ci2rpens come , 
in contact, 4 sufficient mount of current in ciystted 
through the carpens and the part x ‘te dest rey er neutral~ 
ize the magnetism of the compound magne. Then the ame 3 
a os ture g having 3 slight tendency te approach te t he cl amping 


pole m’ cemes eut of ountact with the releasing pole —— 


4s soon %@ this happene the eurrent through the part p’ is 7 


tft. fe 


interrupted and the ¢shole current pass4vs through the parte x,/ 
The magnet ® is new st rongly magnetized, the armature g is 


@tracte@ end the red clemped at the sme time the armature 


ae. © ee ee ee a 
ee 


lever L is pulled down eut of its normal position and the 


alo etart od. 





Tn this way the lamp cute itself eut sautent ioally 
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ghen the are gets se leng and reinserts itself automat ically 


in the eaeeee ar the earpens drep toyathere 


It will v> seen that the cut out may o¢ mouified 
without ueap3rting from the spirit of my invention 28 long 
ae the shunt magnet clgsss * eirour® including % wire upen | 
the main magnet, and centinues to keep the contact c jpsed 
peing magnetized by eee ie induction fren tae main magnete 


cot 3 
It is 1180 ovyious to cay tha the magn 8 and armatures 


may v%,ef any desired shipe@e 


et a big. 
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ix fe aod $3) Hy 





58. 


ois 





ty 





ee ES ee 





ee -- aoe 


T GLATY. AS 


a shunt magnet, in z™mature 


and an armature 


a releising pole upon the resp active cores, 


armature lever and clamping armature 








MY INVENT 10 


Lste fhe compination in an 4re lamp, of 32 main Ind 


lever to driv the tre, 4 cl amp . 


to act upon the clamp, a clamping pole an¢é 


the cores, poles 


forming % compeund a 


magnet, supstantially a8 set fo rt Ne 


@nd. The combination in %8 electric arc jap, OF 





a carpen holdar and its rod, 2 clamp fer such carbon helde@r, 


a clamping armiwture con’ sot vu te the eee a compound 916 ¢=- 


tro magne centrelling the action of the slamping agmatu 


and electrics circuit conn xtions, supstanti aly 38 set fert 


rer lees@ming the ms geetiem ef the cqmpeund magnet eqn the 


are peeween the carpons lengthens and augnent ing the casa 


+: 





tem of the same when the are 49 shortened, supet antisilly ad 


describ@ a 










3rde The corpination with the osrpen helders in & 


elect rie“Bamp, ef 2 ocdamp sround the.red of the uppllr « 


holder, the cl mping armature cennectec vith said clamp, 


the amature lever and cennectien frem the seme te the c 


the mai#*and shunt magnets and the fappect ive poleter t 


awe to act upon the ol mping armature sang armature: Wwwr 


reepect Avely, nupet _- slly 1 #et forthe 
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en re ee i ee ee ere 


4th. In an electric are lwmp, 2 cut-out consist~ | 


ing of 2? main magnet, 3n armature, and 3 shunt magnet hav~ 


ing 2n insulated pole piece, md the eut-out circuit sonnaah mm: 


tions through ths pole piec® anu 2amature, supstantiwly 48 © 


sat tort Ne 





the combi nation with | 


St Ne In an alectric 3°re lamp, 
| 


the carvon holuer 4nd mauneyes: © of the armatur ss % and g,lin 


e clamp r ana lever t and the spring s/ for the purpo 838 
sey forth, 


ithe In an slect ric wre lamp, the cempin ation with T 


twe upright. magnets in the main and shunt cirgiit retpee~ 


tively, heving curved rer pieces on one @md and senv srging | 


pele pisces en the other end, ef 3 rlat g shaped armature 


lever petween th gurved pole piece and 4 clamping ®#ma~ 


) es > 
ture between the convergent pols pieces, eupstant dally a2 


descrinede 














Tipe The companation in an elect rie are Leggs of ot 


an elect revmagnet in the main cireuit and an electre mag at 
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an armatere under the influenee ef 


in the shunt eirocuit, 7 


Ps “3 tk, 
the peles ef the reppc ot ive magnets ani ci rquit enn 





4 
sont rellad by such armatures te eut eut er shunt the lmp | 


suvetantislly as apectt ion? wheresy the braneh oi ee iS 
tke 


# 
clesed py the cnasaikia ef the shunt magnet snd thea. ‘aps 


clesed py induced magnetiom frem the main magnet, Supat an 


tially meet forthe 


Ww ] | 
_ | 
¢: & | 
; 
ft , | 
| 
j r tithe The semvination with the c&roon helder and : 
fed ind the main and shunt magnets, of 3 feeding clamp, an 
| ; j; armature forths same, clamping ria relsasing poles upen | 
ths cores of the respective magnets ing circuit connections : 
| through the clamping Srmature, suvstantially as Speci Om, | 
| fen j for shunting the cwrrent when the 3Pce o3twaen the carpens 
vecomes abnermally long, supstant ially as set roth, 
te _3the The eemvinat ion vith: kee carbon 4 ding _ id 


and & clamp for the Same, of an amature upon ths clamp, 


shunt mignet, the note of which 


@acts tc release the al age’ 


® main pagnst with 9 twe part helix, ene portioen being in 


the mein cirsuit and the other portion in 2 Bhunt oer C iat 


eut eBrouit, the Clamping amature @eting te closé Brid ok 
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eut circuit when the ars pecemes teo long, ana te oreak the 
Shunt cirauit when the carbens ceme tegethe r, suo® Pant i a: 
ee ac act Aran, ° : 7 
| 
Cth, The conv inatien with the c3rpen gaer re bi | 
twe m | . 
es x “ENS Ms ene in th main circuit: ‘and the ether an e I 


shunt ¢ireuit, ana Sn armature lever te draw t he are, ang a ) 





igh The costed nat ion with 
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the ear pen holge rg, er 
twe Magnets, one in 


the main @ireuit ang the other ins 
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L enon erreusr® an ermature lever between two pone of such 


; as epee if ieds 





electro magnets ‘to araw the ante yore eter upom the other : 


two poles of the electre magnets, end a " peeding moghanisn 


between and ected sere by oe pole pieces substant fally 


_1ath. The —_.- with the carbon holder, of 


ad 


a tubular ¢ iaup cusywunding the om, an armature lever con- 


“7 ee 


nected t o-sotd tupurar oieme and electre magnets in the 


main and shunt careuits res map Tae and gu_semature epea 


the tubular elamp adjecent te ateral yrues of the 
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electro magnets, substameially as eet forth. a” 
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To all whom it may concern:- 


Ee it known that I, Nikola Tesla, of ‘ew York, 
in the County and State of “New York, electrician, have in= 
vented certain new and useful Improvements in methode of 
an apparatus for the electrical transmission of power and 
I de hereby declare that the following is a full, cle@® 
and exact description of the sams. 

The practi¢el solution of the proflem of the 


electrical convereton and transmission of mechanical 


energy involves certain requirements which the apparatus 


and system heretofore employed have net been capableaf cS 


ful filling. 


eneh a solution primarily demands a wniformity of 


“¢. 


speed in the motor, irrespective of ite load within ite Be 


normal working limits. On the other hand, it is necessary 


to attain a greater economy of conversion than has hergto- * 


fore existed, to constrnct cheaper, more reliable and sim- 
ple apparatus, and such that all danger and disadvantages 

from the use of currents of high tension, which are ngges~- 
sary to an economical transmission, may be avbided. 

Thie invention comprises a new method and appar@ 
atus for effecting the tranemisesion of power by sisetrieai 
agency whereby many of the present objections are overcome 
and preat econory and efficiency secured. 

Tn the practice of this invention a motor is on 
ployed in which there are two or more independent energiz= 
ing cirouige through whieh are passed, in the manner here~ 
inafter deseribed, alternating cvrrenta, which effect a 


progreanive whifting of the magnetinm or of the “lines of 


a: r 
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force” which, in accordance with well known theeries, pro- 
duceg the action of the motor, 
It is obvious that a proper progressive shifting 
or movement of the lines of force may be utilized to set 
up @ movement or rotation of either element of the motor, 
the armature or the field riapne*’, and that if the currents 
directed through the several circuits of the motor are in 
the proper direction no commutator for the motor will be 
required, S@,~ to avoid all the usual commutating appli# 
ances in the system, the motor cireuits are connected di- 
rectly with thoseef® suitable alternating current genere- re 
+ v tor, The practical results of such a system, its economi- 
cal advantages, and the mode of its construction and oper- 
ation will be described more in detail by reference to the 
t % * accompany ing drawinge and diagrams, 
Figures 1 to 8 and 1® to af sinclusive, are dia- | 
i i grams illustr#ting the Pprineipal of the action of this re 
vention. The remaining Figures are views of the apparatus 
in various forma by means of which the invention may be 
gf ® carried into effect and whieh will be described in theér 
order. 
’ Referring first to Figure 9, which jp a diagram- “* 
atie representation of a motor, a fenerator and connecting 
| cireulta in accordance with the invention, H is the motor 
e ,and @ the generetor for driving it. The motor comprises* 
a ring or annulus R, preferably built up of thin insulated 


iron rings or annular plates, so as to he as wusceptible as 





re ‘“poasible to variations in ite magnetic condition. 


This ring is surrounded by four coils of inaulatod be | 








gt: “tl. 


its 





wire, symetrically placcd, and designated by Cc Cc’ Ct. 


The dismetrically opposite coils are connected up 80 4s to 


co-operate in pairs in producing free poles on di ametrical - 
ly opposite parts of the ring. The four free ends thus 
lef mre connected to terminals T fT’ T* as indi gated. 
Near the ring, and preferably indide of it, there is 
mourited eden axis or shaft a mapnetic disk DPD gmerally 
sieeuies in shape, but having two segments cus cea as 
shomm. This disk should turn freely within the ring Re 
The generator.G is of m ordinary tgpe,tha® shown ie 
inthe present instence having field magnets N S and a 
cylindrical armature core A wound with the two coils B B*. 
The fr@® ends of ea¢h @oil are carrfed through the shaft « 
a' and connected respectively to insulated contact rirgs 
bb b'.$'. Any conweniont form of collector or wrush 4 
bears on each ving and forms 6 terminal by which the cure 


rmt to and from the rine is conveyed, These terminals 


ere comma ot ed +o the: terminals of the motor by thé vires: ae: : 


end L' inthe manner indicated, whereby two complete cir~- Ss 
cults are formed, one including, say, the coils B of the nc ee 
sug seun oF and Cc’ C! of tha motor, ond the other = Yeu | ~ 
maining coils B' and C C of the pmorator sid thw motor, 
It renains now to explain the moda of ope ration a 
this systen, and ee this purpose referene is made to the 
diagrams Firures 1 to 8 and 18 ¢5 8* for an illustration 
of the various phas@® through which the coils of the gmc 
erator pass when in operation, md the corresponding end 


result ant menotic changes produced in the motor. 














The revolution of the armature of the generator 
betw2en the Tield magncts ES obviously produces in the 
coils E B' alternating currerts tho intensity amd direction 
of which dopmd upon well knom laws. In the position of 
the coils indicated in Firure 1, the currerm in the eoil B 
is practically nil, whereas the coil Bt at the same time 
ig developing its maximum current, and by the mews indi - 
cated in the description of Figure 9 the circuit snaleiing 


théé coil may also include. Sx» the eoils C C of the mota’, 


Figure 1®. The result, with the preper connections, a 


would be the magnetization of the ring R, the poles beirg 
or the line N. S. 

fhe same order of connections beinr observed-be= 
tweon the coil B and the coils ©’ G', the lattoar, wien trav- 
ersed by a currznt, tend to “ix the poles at right gnc es we 
to the line NS of Figure 1°. It results therefore, that 


when the generator coils have made one=eli¢hth of a revo= 


lution, veaching the gosition shown in Figure 2, beth psig. 


of coils C md C' will bo traversed by currents which act 
in opposition in so for as the location of the poree is 
concorned. The position of the poles will thorefore be 
determined by the resuitant effects of the magnet izing 
forces of the coils, that is to say, it will aovenee = 
the ring to s position corraspondingr to one-oighth - the : 
revolution of the armature of tho renorsator. 

In Figure 8 the armature of the generator has proo 
gressod to one-fourth of 4% revolution. At tho point indi- 


cated the currom én the coil B is maximum while in B! 














bt 


dy 





44 is nil, the lattcr coil being in its neutral position. 
The poles of the rive R in Firurc 38 will in consequence, 
be shifted to a position nivety depress from that at the 
start as shown. The conditions existing at each succes= 
sive eighth of one revolution are in Like mmner shown in 
the ranaining Figurese A short referance to these Figures 
will suffice to ™% wmderstanding of their sipmificance. 
Figures 4 and 4® illustrate the conditions which exist 
whe the ronerator armature has compl sted threc-eiphths of 
9 revolution. Here both coils are Baim our rer ,» bis 
the coil B' having now amtered the opposite field is nae 
ating a curret in the opposite direction, having the op= 
posite magnetizing effect. Honee, the resultant poles — 
will be on the line N S as shom. - . 
In Figure 5 and s® one half of one revolution has 
been comp) etod with a corresponding movement of the polar” 
line of the motor. In this phase coil B ia in its nme 
tral position while coil Bt is gonersting its —— cur~ 
rent; the current ine inthe seme direction as a rigull ~ 
ae 


dn Figure 6 the srmeture has compl sted fivenci eh tie 





of a revolution. In this position coil B' develops & 
less power al current, but in the same direction as pefere. .' fa 
The cofl B on tho othor hand, having ont ered a field of * ae 


opposito polarity, ronerates & aurraent of opposite di - 


we = 
| Ss, --3 


roctione The result n+ poles will thore@6re be on the 
line N 8 Figure 6*, or in othor words, the poles of the 
ring will bo shifted sions Mva-cignths of its periphery. 


. Figures 7 and 7 in the sme mannor illustrate 


ener”: AL hy hig 
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the phases of the pomerator and ring at tirec-quarters of 
a revolution, ard Figures 8 and 8” those at sovern-eights 
of a revolution of the ronorator armature. These Figures 
will be resdily understood from the foregoing. 

When 3 compl cte revolution is accomplished, the 
conditions existing at the start are reestablished and the 
same action is repeated for the next and all subsequent 
revolutions, and in general, it will now be sem that every | 
revolution of the armature of the generator produces 8 
corresponding shifting of the poles or lines of fore@® a- ws 
round the ring, 

Tris et featiis utilized to vroduce the rotation of 
a body or armature in avariety of ways. For exemple, -* 


applying the principle above described to the apparatus 


shown in Figwre 9: the disk D owing to its tendoncy to hy. 


assume that vosition in which it embraces the greatest 
possible number of magnetic lines, is set in rotation fol- 
lowince the motion of the lines or the points of greatest 
attract ion. 

the disk D in Fipure 9, is shown as cut away on 
opposite sides, but this will not bo found sssential te 
its operation, as a:eirculer disk, ss indicated by dotted 
lines, would also be maintainod in rotation. This phe- 
nomonon is probsably eeriviepbic to sa certain inertia or 
resistance inherent in tho metal to the rapid shifting of 
the linos of force throvwh the same, which results in a 


continuous tengmtial pull upon the disk that causes its 
rotation. This soem to bo confirmed by the fact that a 


eiroular W@iak of stool is more effectively rotated than 














one of soft iron, for the reason that the former is ase 
sumed to possess a greator resistance to the shifting of 
the magnetie lines. 

In illustration of other forms of apparatus by 
mear.s of which this invention may be carricd out, reference 
is now made to the remaining figures of the drawings. 

Figure 10 is a view im clevation and part vertical 
section of & motor. Pigure 12 is a top view of the sme 
with the Sioald in section aid emibiting a diagram of the. 
connections. Fipure 11 is an end or side view of the 
gmerator with the fields in section. This form of motor 
ma y be. used in place of that deseribed. - * 

D is a cylindricsl or drum armature core, which 


for obvious reasons should be split up as far as aad 


rit 


‘ay: 


ble to prevent tho circulation within it of curronts of 
induction. The cor? is wound longitudinally with two 
coils E EB‘, tho onds of which aro Pare wtvery, copnect ody, 
to jalan comtact rings ddd‘ d' carried by the shaft 
® upon which the srmature is mounted. 

. The armature is arranred to revolve within’ an e 


dron shell R which constitutes the “Leld magnet or other 


element of the motor, Thés sholl is preferably formed 








tig 
i cacy 


with @ slot or opening r, but it may be sort inuowd as show a 


by the dotted lines, and in this event it is preferably 
made of steol. It is so dosirable that this shell 
should be divided up similarly to the armature md for 
similar reasons. 

“fhe gonorata@ cer driving this motor may be such | 


as that shown in “igure 11. This reprossnts en annuler 
; 7 
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or ring armature A surrounded by four coils F F F’ F', of 
which those dismetrically opposite are connected in 
series so that Tour free ands are lef which gre connect ed 
to the insulated contact rings b bb’ t*, fhe ring is 
mounted on a shaft a' between the poles N S. 

The contact rings of each pair of generat or coils 
are connected to those of the motor respectively by means 
of contact brushes and the two pairs of conductors LL L'L' 
as indicated diametrically in Figure 12. 

I¢ is obvious from & consideration of the preceding 
Figures that the rotation of the generator ring produces 
currents in the coils f ¥' which, being transmitted to the 
motor coils, impart ‘to the armature core of the motor, més- 
netic poles which are constantly shifted around the core, .. 
This effect sets up 4 rotation of the motor armature ein 
to the attractive fPoree between the shell R md the poles — 
of the armature, but inasmi&ich 45 the coild in sha cane 
move relatively to the shell or field magnets the mov cment 
of the coils is in the opposite direction to the Pregress~ 
ive movment of the poles, | ~ 

Oth er srrangoments of the coils of both gmerator 
and motuT axe possible and a greater number of cirfuit s # 
may be used as will be seon in the two succeeding Figures. 


Figure 13 is 4 diagramatio illustration of a moter 


and s gonerator, connected and constructed in accordance 
with the imvention.e Figure 14 is an md view of tho 
gonerater with its £3 qld mammots in section. 

The field of the motor M is prodwed byes x magret 16 


polos G' @‘', secured to or projocting from a ring or 
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fr ame H. These magnets or poles are wound with insulat ed 
opposite 

coils, those ai amctrically ,%0 each othcr being connect edfn 
pairs so as to produce opposite poles in each palre | This 
leaves six free ends which are conrected to the terminals 
te 

The armature which is mounted to rotate betwemn 
the poles is & cylinder or disk D of wrought iron, on the 
shaft 6. Two serments of ths disk are cut away 68 ews 

The generator Sor this motor has, in this inst ace, 
an armature A wound with three coils K K' K® xt 60 degrees 
apart. The ends of these soils are tonnect cd respectively 
to insulated cont ac rings ee e'e'e® @F. These rings 
are connected “0 those of the moter in proper saee ws 
mans of collect ing brushes am six wires for ming the inde= 
pend ent gircuits. The veriations in the strength oo = ey 
direction of the cur rom 8 tramamitted through these wigs . +. 
cults and traversing the coils of the motor produce & 
ateadily proeresstve ‘shifting of the result ant rdenivet - 
force oxerted by the poles G* upon the armature PD mid cone 
sequert ly keep the armature in rapid rotation. The sped= 
ie] advantage of this disposition ig in obtaining # more ee y 
concentrated and powar Ml “fold. The spplication of this ‘ 
principye to sys* cms involving multiple circuits gerersl &,, 
will be understood from ¢his spparstus. 

Referring now to Figures 15 mda 16: Figure 15 is 
a diagrammatic represemation of & modi fi ed disposition of 


the imention. Figure 316 is a horizontal cross section 





of the motor. 
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In this easa a disk 1, of mapmcttic metal, preferably 
cut away st opposite edges as shown in dot ted liries in the 
Figure, is mounted so as to turn freely inside tw station- 
ary cotls N' N*® placed at right anrlos to one another. 

The coils are preferably wound on 2 frame 0 of insul & irg 
material and their ends are oonnected ¢o the fixed termi- 
nala TT T* T', 

The generator G is a represontative of that cl ass 
of alternating current machines in which a stationary ine 
duced clement is amployed, That shown -onsists of a Te~ ae 
volving permanent or slectro=magnet A and four independent 
stationgry mgnets P P' wound with coils. The diametri- 


cally opposite coils being connected in series md having 


fg 


their onds secured to the terminals t t t' t'. From thege 
terminals the currents sare led to the terminals of the, an 7 


motor, as shown in the drawing, 





The mode of operation is substanti ally the same 
as in the previous cases, the curonts traversing the gpils » ‘ 
of the motor having the effect to turn the disk De Thig | 
mode of carrying out the invamtion has the advantage of 
disponsing with the slidinr contacts inthe system. ° 

In the forms of motor above describsd, only one 
of the elemmts, the wmature or the Nald marnet is pr o 
o~ vided with mmerrizing coils. It romains then to inee Age 

both cloments may bo wound with coils. Reference is th eree 


fore had to Pigures 17 ond 18, 


' Figure 17 ig an od view of such a motor with a 
diagram of connections, Figure 18 is a view of the geer- | ae 
. ator with the field magnete in section. qn ¥igure 17 the 2 whe 
10 
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field marnect of the motor consists of aring R, preferably 


of thin insulated iron sheets or bands with eight pole 


vieces G' and corresponding recesses ir, which four pairs 


of coils V are wound. The diametrically opposite pairs of 


coils are eonnectcd in series and the free ends connected 
+o four torminsis W. The rule to be followed in m nnec~ 


tion being the same 4s nereimbefore axplained. 


An armature D with two coils BE EB’ at right mples 


to each other, te mounted to rotate inside of the field 


magnet Re The ends of the armature coils sare eonnect ed 


to two pairs of contact rings dd a' d‘. 


The generator for this motor my be of any suitable 


kind to pr odace eurronts of the desired cheract &. In 


. 


the present instance it consists of &% field magnet NS 


end an armature A with two coils at rignt sngles, the end s 


of which ar? connected to four contact rings b b db’ b' 
carried by its mafte 


The cir cult connections are established between 


te 
Ki 


the rings on the gmerator shaft md those on the motor 


ahaft by eollecting brushes and wires 88 previously explain 
ade In orwer to properly mercize the fiold magnet of the 


motor: , nowever, the connections are 80 made with the erme 


ture coils by wires neative theroto that while the points 


of grestest attraction or greatest density of magnet ig 


lines of forae upon the armature me shifted in one direc@ 


tion, thoa@ upon the field magnot ars made to progress in 


wm opposite dr ection.e In oth respects the operation is 


ll 
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sdentically the same as in the other cases described. 
This arranganont results in an inereased speed of rotation. 
In Figure 17, for example, the terminals of each 
set of field eoils sre connected with the wires to the arg 
ature coils in such way that the field coils will maintain 
opposite poles in advance of the poles of the armatuw’ 6. 
In the drawings the Meld coils are in shunts to 
the armature, but they may be in series or in independent 
cireuits, ek ey 
It is obvious that the same principle may be sp- 
plied to the various typical forms of motor her ei nbefore 
descri bed , 2% aye 
Pigure 19 is 9 disgran similar to figure 9, il-= 
lustrating a modi ficat ion in the metor, In this figure 
the various parts are the same &5 in figure 9, except tha 
the armature core of the motor is wound with two coils at 
rignt megles to each other, the score boing 4 eylipéer or og : 
disk. The two coils form independent closed ebr cuit se | 
This arrangement of closed induced circuits will be %o 
to give very oftdeient results, . 
Wien a motor thus constructed is not loaded, bw He 
running free the rotation of the armature is practteslly.g | ha 
, wren! 
synchronous with the rotation of the poles in ie a4 old, Roh 
and under these circumst ances vory little currant is pere 
coptivie in the cotis & @', put if a load is added the the 


speed tends to diminish and tho ourronts in the coil me 





augmonted so that the rotary offert is inereased propor= 
+. 
eLenmearye 
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This principle of construction is obviously capa= 


ble of many modifi ed applications, most of which follow 


as a matter of course from the const ructions deseri bed, 


for instance, the vymature or induced eoils or those in 


which the current =e set up 


by induction, may pe held 


stationary and the alternating currents from the fenerae 


tor conducted through the rotating inducing oF eld coils 


by means of suitable sliding 


contact S. It is also sp- " 


parent that the induced coils may be movable and the mage 


netic. parts of the motor stationery - 


a, 


An advantage and 3 characteristic feature of motors 


constructed and operated in accordance with this pig, is 


th eir capability of almost inst antancous reverse) by the, 


reversal of one of the energizing, currents fromthe g®#-— 


er at ae 


This will he understood from % nonsider at ion of 


the working conditions As 


tating in a certain direction following the mov quent of 


shifting poles, *hen let the 
reversod which my bo dane b 
of one of the two energizing 


in mind that in a dynsmo-el6 


ay 


suming the armature to bo ro= 





direction of the shifting a we 
y reversing the connect tons “e é 
cirguits, If it 7 borne 


otrie machine the onergy deq 3 





verore’ is very nearly proportionat ¢ to the cube of the 7 i . 


sed it is evidont that st 


“ we it 
such moment s' exivecrcineey © 3 


power is prougnt to pisy in roversing the motor. In a@e | ; 


ditgon this the resist anc 


reduced at the motent of rev 


e of the motot ia very er enh ay 


ersal so that a much great or 
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amount of current passeg through the oergizing circuits. 

The phenomenon alluded to, vizi The variation of 
the resistance of the motor, apparantly like that in ordi- 
nary motors, is “robably wtribuvable to the variation in 
the amount of salfeminduection in the primary or morgizire 
circuit. 


In lisu of the *icld magnets for the motors shown 





in the drawings soft iron field magnets excited by a con- 
tinuous current may be used, 

Thig plan is a very advantageous one, but it ia 
charactoristic of a motor so operated that if the field 
magnes be strongly moerriszed by its coils and the circuits 
through the armature colls closed, assuming the generator 
to berwmning st a certain speed, the motor will not start 


but if the field be but slightly energized or in general 


t: 
4 ar 


fir, such condition that the magnetic influence of the arm- 
ature preponderstes in determininre its magnetic condition, 
the motor Will start aum@jwith enfficiew® entrent, will ‘Peach > ; 
its normal or maximum speed. For this reason it is de~ 
sirable to keep, at the start and until the motor has 
attained ig¢@ normal speed,or nearly so, the ri old ol rehit 
open, or to parmit but little current to pass thsough it. 
Another cRaractoristic of this fbrm of motor ig. 

that its janet ion of rotation is not reversed by reverse 
ing the direction of the current through its field coils, 
for tho direction of rotetion depends, mot upon the pe@dare 
ity of tho field, but upon the diraction in which the 
poles of the armature are shifted. To reverse the motor 


the connections of sither of the onergizing cirauits must 











om 


opt 


be reverscde 





It will be “ound if the Sields of both the gener= 
ator and motor be strongly energized, that starting the 
generatcr starts the motor, and that the gpeed of the 
motor is increased in synchronism wish the penerator. 

Motors constructed and operated upon this princi = 
ple maintain almost absolutcly the same speed for all ; 
loads within their normal working limits, end in practice 
4¢ wikl be observed that if the motor is suddenly over-..... 
loaded to such an oxtort as to check its speed, the speed 
of the gencrator, if its motive power be not %oo gremt , 
$m diminish ed synehronously with that of the moter . There 
qualities render this varticular form of motor very useful 


under certain e onditi onse @- 


a 


With this deseription of the nature of the invmtion 








and of some of the various ways in which it is carried f 
into effect, attention is ealled to certain cherget eri gi a 3 
ies which the applications of the invention possess, end et 
the advantages which it of fers. 

In this motor, considering for sonveniende th 
represonted in Figure 9, it will be observed that since 
disk D has a tondency to follow continuously the oe i * 
eeeeaat Peery ee and since these points ord’ “nite 
around the ring once for each revolution of the armatute ee 
of the emerator, it follows that the movement ef the am 
D will bo synchronous with that of the srmature A. This 
feature will bo Sound to exist in sll othor forms in which 


one Pevelution of the armature of the gonorator produeell 








fe 


Rs 





a shifting of the poles of the motor through three hundred 
and sixty doegrecs. | 

In the particular modification shown in figure 15, 
or in othersconstructed 6n a similar plan, the number of 
alternating impulses resulting from one revolution of the 
generator srmature is double as compared with the rgéeds 
ing eases and the polarities in the motor are shift®d 
around twice by one revolution of the generator armature. 
The speed of the motor will, therefore, be twice that of 
the genorator. 7 

The same result is evi@ently obtained by such 8 
disposition as that shown in Virure 17 were the poles of 
both clements sre shifted in opposite directions. 


Again, considering the apparatus aeons aa he 


figure 9, as typical of the ineention, it is sivas thet 





since the attractive cffect upon the disk D is greatest 
whe the disk is in its proper rolative position to the 
poles developed in tho ring R, that is to say, when its 


onds or poles inmedistely follow those of the ane the 





limits of the motor will be practically constant. 

It is clearly apparent that tho speod cm never 
exceod the arbitrary Mimit as detors#ined by tho ceneretor," 
and also that within certain limits, at least, the speed 
of the motor will be indep snd ont of the strength of the 4: 
ourr ent « fe 


It will now be more readily acen from the above 


descripeten how far the requiranants of « praetical system. 


4 “+. 
; 16 t 








Ne 





of electrical transmission of power are realized by this 
invention. It secures:— 

First, a uniform apoed under all loads within the 
normal working limits of the motor without the use of ary 
auxiliary rerulator. 

Second, synchronism between the motor end genersor.- 


Third, greater efficienty by the more direct appli- 


quired on either the motor or rener:tor. 
| 


, 
| 
cation of the curront, no conmmutating devices being re- | 
' 
Fourth, cheapness and simplicity of mechanical sons : 
| 
st ruction. | 
Pifth, the capability of easy managoment and cope : 
trol. 
Sixth, diminution of danger from injury to persons 
and apparatus. = Le 
These motors may be run in series, miltiple sre 
or multiple series under “onditions well understood OF ag 
those skilled in the srt. | ; ~ 
The means or devices for ¢arrying out the principle A 
of this invention may be varied to a fer eremt ey ont Oy... ey 







than has bem indicated herzin, but the invention ineiuaedii 
Perk 


in gencral, motors containing two or more ind ependent etre nig 
a wel) 





cuits through whieh the opor sting currents are dar ect ob” 


in tho mannor described. By “independent® it is not P= 





olfad that the cireuits we necesgarily isolated frem 
one Snothor, for in some instances there mi¢ht te cleettte: x . 
cal con.cetions betwean them to rogulste or modify the i‘. 
action o” the moter without neceasarily producing & new: 


or different action. 
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It is not new to produce the rotation of a inotor 
by intermittently shifting tue poles of one of its élemen ts 
This has been cone by rassing throveh independent ener-= 
Pizineg coils on one o®% tia elements, the current from a 
battery or other source of direct or continnuong currents, 
reversing such crrrents hy suitable mechaniesl appliances 
so that they are directed through the coils in alternately 
opposite directions. In such @ases, however, the noten- 
tial of the enerzizing currents remains the same, their 
direction only being chanmed. According to the present os 
invention, on the other hand, true alternatine cvrrents are 


emploved ani the invention consists in the mode or method 


of an apparatus for utilizing sue). evrrents. — 
The difference hetween the two Plans and the ad-= 

vantages of this one are obvious, ly producing: an alter- | 

nating crrrem® each impulse of which involves a rise Bhar mt 

fall of potential, the exact conditions of the zenerator 

are reprodvesd in the motor, and hy such evrrents and the* 5d 


conse yan’ pradvetion of resvrltant poles the yprorreasion 

of the poles will be continuous and not intermittent. In 

addition to thia, the rractheal difficulty: of interruptd 

or reversing a crrrent of any considerable atrenrth is 

such that none of the devises at presen? known convld be st 

oe : 

made as econom! cally or practically effect, the tranamias~ 

Jon of power hy reversing, in the manner deacribed, a con- 

tinnonus or direet current, | 7 2h 
In so far, then, ar the plan of setine vpon one 


element of the motor is con@erned » my invention involves 


the vse of an @lternatings a® diatingvuished from a reversed 





current ore current whieh while continuous and direet is a: 
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shifted from coil to coll by any form of cammtator, re~ 


verser or interrupter. With regord to teat part of the in- 
vention which consists in actin,y voon both elamente of the 
motor simultaneously, *ne use of sither altornating or 


reversed crrrentsa is within the scope or the invention al- 





thouch the use of reversed currents jis not rerarded as of 
much practical.imyortance. 
Claims: -~- 

le The method herein described of electrically 
transmitting power which consista in prodreing a continu- 
onsly pregressive movement of the nolapities of pities or 
both elements ( the armatvre or Pield mapnet or magnets ) 
of a moter hy developing alternating eurrentsa in in@epend- #: 
ent ciretits including the marnetizineg coils of either or 
both elements, as herein set forth, 

2.4 The combination with a motor containing s@pa- ow 
rate or independent circuits on the armature or field or 
botl, of ap altemat ing qurrent renerater containing seduced Fd 
eirevits connected independently to corresponding circuits . 


in the motor whereby a rotation of the generator prodvces 





& nropressive shifting of the poles of; the motor, as Serein ye 
described. 

Se In a system for the elactricy) transmiasion of eas 

: . i ay’ |S 

power, the combination of a motor provided with two or more 
independent magnetizing coils corresponding to the moter 
coils and Street vonnect ing direetly the intor and gene ay.) 
rator éadle in such order that the currents developed by | 
the renerator will be passed threush the corrasponding mom 
tor coils and thereby produce a prozrepsive shifting of the * 


polen of the motor, as herein set forth. 
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shifted from coil to coll by any form of cammtator, re~ 


verser or interrupter. With regord to teat part of the in- 
vention which consists in actin,y voon both elamente of the 
motor simultaneously, *ne use of sither altornating or 


reversed crrrentsa is within the scope or the invention al- 





thouch the use of reversed currents jis not rerarded as of 
much practical.imyortance. 
Claims: -~- 

le The method herein described of electrically 
transmitting power which consista in prodreing a continu- 
onsly pregressive movement of the nolapities of pities or 
both elements ( the armatvre or Pield mapnet or magnets ) 
of a moter hy developing alternating eurrentsa in in@epend- #: 
ent ciretits including the marnetizineg coils of either or 
both elements, as herein set forth, 

2.4 The combination with a motor containing s@pa- ow 
rate or independent circuits on the armature or field or 
botl, of ap altemat ing qurrent renerater containing seduced Fd 
eirevits connected independently to corresponding circuits . 


in the motor whereby a rotation of the generator prodvces 





& nropressive shifting of the poles of; the motor, as Serein ye 
described. 

Se In a system for the elactricy) transmiasion of eas 

: . i ay’ |S 

power, the combination of a motor provided with two or more 
independent magnetizing coils corresponding to the moter 
coils and Street vonnect ing direetly the intor and gene ay.) 
rator éadle in such order that the currents developed by | 
the renerator will be passed threush the corrasponding mom 
tor coils and thereby produce a prozrepsive shifting of the * 


polen of the motor, as herein set forth. 
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4. The combination with a motor having an amular 


or ring shaped field and a cylindrical or equivalent arma- 
ture, and independent coils on the field or armature or 
both, of an alternating current generator having corres- 
pondingly independent coils and eciranits including the 
generator coils and corresponding motor coils in such 
mamer that the rotation of the fonerator causes a pro- 
€ressive shifting of the poles of the moter in the man=- 
ner set forth. 


5 In a system for the electrical transmission of 


* 
af 


power, the combination of the following instrumentelities, 





to wit: a motor camposed of a disk or its equivalent mount 





ed within a ring or annular field which is provided witht’ 
magnetizing coils connected in diametrically epposite 
pairs or groupe to independent terminals, a generator 
having induced coile or groups of ecils equal in ’aumber*. 
to the paire or groups of motor coils and cirevits con- 
necting the terminals of said coila to the terminals of as 
the ee respectively and in such order that the rea- 
tion of the generator and the consequent production of 
alternating currents in the respective circuits pypduceay, =f: ’ 
@ pregressive movement of the polarities of the moter, as , 


hereinbefore described, 





6g The method Rerein described of operat ing elee- | 


tro magnetic motors whieh consists in producing a progres 





sive shifting of the poles of tts armature by an ial. 7 | 
ting e@rrent and enérgizing ite field napeiety aco 
tinuous current as set forth, 

7. The combina’ ion with a moter containing indepen + 


Gent indueing or energising cireuite and closed induced 
90 


a * e eo © 


“tet 
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circuits, of an alternating, current penerator having in- 


aueed or peneratins: cireuits corresponding to and connected 
with the enerprizine, circuits of the motor, as set forth. 

8, An electro-manmnetic motor having its field maga: 
nets word with independent coils and its armature with 
independent closed coils in combination with a source of 
alternating currents connected to the field coils and capa-_ 


ble of progressively shifting the poles of the field mag~ 


net, &8 wet forth, €& 
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This is the specification referred to in the af- 


Pidavit of Nikola Tesla, hereto annexed, and sworn to 


pefore me this dim day ot Cpt 1485. 
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TO ALL WHOM IT MAY CONCERNS 
PE IT KNOWN, that I, NIKOLA TESLA, of New York, in 


the County and State of New York, slectrician, have in- 





vented certain new and useful Improvements in Methods of : 

and apparatus for conwerting and distributing clectric ¢ i 

currents, AND I HEREBY DECLARE, that the following is a 

fll, @lear and cxact description of the same. | . 

This invention relates to those systoms of slectri-~ 

eal distribution in which a current from a single source |. 
: | of supply in «a main or transmitting circuit, is sciwes to 

induce, by means o° suitable induction coils, a currert or 

currants in an independent working olreuit or cirgpits. =... 

The main objects of the invention ste the sme as 

have been heretofore obtained by the we of these ibaa 
viz: To divide the curront from a single source whereby | 
a number of lanns, motors or other translating devices may 
be irdevendoently controlled and operated by the same mi 


source of curront, and in some cases to reduce a current 


—— a. Gi 


of high potontial in the msin circuit to one of frest ee 
quantity ani lower potential in the. independant coneueption oe 
cireult or circuits. 

The emorel charactor of these dovices is now well 


acon 
“ : understeod. An alternating curront magneto-machine is 17 


. clei at ot ts Ton od a= 


used as the souren of supply. Tho currort devol oped ; 
t+ heroby ie contueted through a trsnamiasion a rauit to he 
one or more distant points at which the transformers are 
located. Those consist of induction machines of various 


kinds §- 9g some cases ordinary form@ of induction eoi2 eo | 
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have beon used, with one o”* the ails in the transmitting 
eirenuit and the other in a loeal or consumption circuit, 
the coils being differontly proportioned according to the 
work to be done in the consumptior. cireuit. That is to 
say, if the work requires 4 current of higher notential 


than that in the transmission circuit the secondary or 


i& 


induced. chil is of rreater length and resistance thm the 
primary, while on the other hand, if a mamtity current 
of lower pot mtial is wanted the lonrer coil is made the e 

primary. 

In lieu of these devices various ‘orms of 2lectro~ 

| dynamic induction machines, including ‘the combined mstors °”* 
cap wieestoee: have bean devised. For instance, a motor 
is constructed in accordance with well understood pringd- ca 
ples and on tho sme armatwro are wound induced coils 


which constitute the emerator, The moto coils ate 


Emerally of fine wire snd the rooerstor coils of coarser - 


=" R" Sere 


wits so as to produce a curront of greater quantity and 


lower potential than the line current which is of reletiyely 
‘Al 


uy vest 


high potential to avoid less in lone transmission. A sim 


- 
ae... « Xaaneahl <a 
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ilar arran;mont is to wind coils corresponding to those 












described on a ring or similar core and by mems of a con 
mutator of suitable kind to direct the current through the 
inducing coils successively so as to maintain a movamont a 
of the polos of the core and of the lines of force whieh “i 
sot up the ourronts in tho inducod coils. : 

Without mumerating the objections to thease syste 


tome in deote@l, it will office to say that the theory or 
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the principle of the action or operation of these deviees 
has apparently been so little understood that their propor 
construction ane use has, up to the prosont time, been ate 
tended with various difficulties and freat expense. Trans- 
Sormers are very liable to be injured and burnt out, mad 
the means resorted to for curing tris ad other defects 
have irnvarisbly been at the expense of efficiency. 


This invention comprises a method of and apparatus 


ok 


for the conversion smd distribution of electrical energy 

Which is not subject to the objections above alluded to aim 

Which is both efficiont and safe. The result is obtained 
bee th rough 2 cenversion by true dynamie induction under highly 
a?fficiert conditions and without the use of expensive or 
complicated e@pparatus or moving devices which in use ats Be 
liable to wear out or require attention. 

This method consists in progressively md contine 
vuously shifting the line er points of maximum effect in a 
inductive field across the convolutions of a coil or con- 
ductor within the influonce of said ere2¢ and included én b> Reo 


ar forming part of sa secondary or working circuit. 











For carrying out this invention a series of inducirg a: 
coils md corresponding induced coils is provided whidh,. ™*T AP 
by preferonce wre wound upon a cors closed upon itself. . “a 
Such a core, for instance, as is wee in the Grammetypo of am 
= dynamo-machine. The two sets of coils sre wound upon 

this core side by side or superposed, of otherwise placed 
in well known ways to bring thea into the most effective 


ie 
relations to one another and to the core, 








The induej nr op Primary COolls wound oy, the cor, 
SPe divided into Pairs or Sots, ana they are SO [0 nne ot ag 
Clertriealry tr at While ¢hp Coils or One pair or Set bee 
Operate iy, “lxing the M8 Priatie Poles of the core at two 
fiver aj ametrical)y Opposite POirts, the Coils o- the othor 
Pair oy Set-~ assuming for the Sake of 1Dustration, th at 
there 4%e but tWommt ong to “ty the POles at Ninety degreos 
from such Points, 
With Ass inductigy, Aoviee or converter 8% siter. 
Nat ine CUrrYrons EMerator ig used with C@ils or Sets of 
Coils to Correspond with 08e of the Converter ang by “4 
means ef Suitable Conductors tho Orr espondi ne Ooils of tp, 
ans : PeMerator ang COM ert ey ®Te connect ag up in independent my . 
Clreuits. It results from this that the dt ererent elec. 
#9 Y tries? Phases in the Bonerator are ats ended by [Frrespond. : 
ing MArnetig ch mres in the CON ert er or in Other words, e: 
that as the EMoerator Colls Tevolve, the points Of Frente. 


eat magnetic i nt Snsity in, the Convert ar Will be ‘TOeresg. 








Under which it may be 50 appliog wi 1) SURPeat moa Tications 


in, the BY ¢s org System. the int ontd oy, horoin, theretoro, 





Manner for Carr ying Out the inv até oy, 88 appliog to a 
*  8Ydtem or al ectrigg) 41 stri bution, 





In illustration of the detailts of constr uction 
which the invention involves, reference is made to the ace 
companying drawings. Tro Figure being a diagram of the 
converter and the gmcrator with their vroper clectrici 
connections. 

Adis s cor: whieh is closed upon itself, that is 


to say, it is of sm amuilar, cylindrical or equivalmt 





form; and as the efficiency of the spparatus is largely 
irereased by the ga bdivisi on of this core it is made of 
thin strips plates or wires of soft iron sleetrically insue- 
lated from one another as far a5 mwracticable. Upon this 
core by any well knowm method are wound, for suns, car 
coils B B Bt B* which constitutes the primary coils and 
which are composed of lore: lengths of comparatively Pine aa 
wire. Over these coils shorter coils of coarser wire 
a¢ G' @' are wound which constitute the induced or second= 
ary coils. The conatruction of this or my equivalerit * 
form of comvertsr- may be earried “urther by meclosing =. 
theso coils with iron, as, for example, by winding aver %: 
the coils a layer or layers of insulsted iron “dre. 

The device is Provided with suitablo binding posts 
to which the ends of the coils aro cemnested, The.@iae o* 
mot rically opposite coils B B and B’ B' are connect ed 
respectively in series snd tho four tarminals are connect ad 
a = to the bindi ne. post s, ; The induced coils are cone 

noctod together in any desired manner. For exemple, coils 

i oC may jes connected in multipls sre when 3 quantity cure 


ront ie desired, as for running & froup of inemdescont 


e 








lams 1, while C' C' may be independontly connoeted in 
serics in a circuit including are lamps or the like. 

The generator in this system will be adapted to 
tre converter in the man~er illustrated. For example, in 
the presm% case it consists of s pait of ordinary perma= 


nent or cloctro-mgnects EE, between which a cylindrical 


armature cores is mounted on a shaft F amd wound with two 
coils GG. The terminals of +hese coils are connected 
respectively to four insulated or collecting rings H H H* 
H' and the four line cireuit wires L connect the brushes K 
bearirg on these rings to the comverter in the ordor shown 
: Boting the results of this combination it will 
be observed that st a given point of time the coil @ ig:in 
its neutral position and is gonerating little or no orrent 
while the other coil G‘ ig in a position where it exerts ne 
its maximum effect. Assuming coil @ to be connected in | 
cir cuit with coils B B of the converter ani coil G' with 


coils B' B* it is evident that the poles of the ring A at 


such point of time will be determined by the currert in 


coils B' B' alone. But as the armature of the emerater ee 

i am 
revolves, coil @ develops more ~urront snd coil G' less, oo 
until G@ reaches its maxinum and G' its neutral position. can 







Tho obvious result will be to shift the poles of 
the ring A throurh ono quartor of its periphery, The 
movoment of tho coils of t'o fonerator through the next 

quarter of @ turn, dufing which coil G' entors a “old 
of opposite polarity sand gonerstes a ourront of opposite 


@ireotion, and increasing strength, while coil G@ is passing 
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Currarm of docreasing strongth anc samo direction as bee 
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the setond quarter of the ri rg. The se‘ond half reyolue 
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dynamic inductive effect is exertcd upon the coils ¢ C!, 
Besides the currents Generated in the secondary 
coil by dynamo-rarretic induction, other currents will be 
set up inthe ssme coils in consequence of any variation. 
in the intensity of the poles in the ring A. This should 
be avoided by maintaining the int ensity of the pole cone 
stant, to accomplish which, care should be taken in design-~ 


ing and proportioning the pmerator and in distributing 


. Pur. 
the coils en the rings 4 and bs) mcing their effect. When | 
this is done the curronts are produced by dynamo-magnat ie 
induction only, the same result boi mf obtained as though ad 2 


the poles were shifted by a commutator “ith an infinite 


number of sogments. 
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the inductive influence of sald fleld, aa heroin sat 
forth , 
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,8oils of tho tr@msformors in the order sand manner herein 





tribution herein described, which consists ir &ener ating 


in independent cirsuits Producing an indue tive field, ale 


termating Curronts in such Order or manner as tO produce 
by their Conjoint effect » Progressive Shifting o° the 


‘oints of maximun effect of the finlg and inducing thereby 


Curremts inthe coils or convalutions of a circuit low 
cated within the inductive influonce of the fi eld, as gat +E. 
forth. 

5. The combination With a core closed upon itself, 
inducing or primary coils wound thereon and connected up 


in irdeperd en Pairs or sets ang induced or Becondary coils 

wound upon or near the primary Coil, of a &enerator of : 

alternating current s and independent clrouits connect ing al 

the primary coils with the Corresponding coils of the 

generstor, as herein set “orth. ' &. 
46 The combination with independent electric 


transmission circuits, of transformers const sting of annu 


lar or similar cores wound with primary m@ secondary ais ee 


soila, the opposite primary coil oF each transformer beirg be 7 


Sonrected to one of the tr msmi ssi on circuits, an alterrate 





ing current Generator with independent induced or armat ure 


coils connected with the transmission cirouit wher ehy al. 








tomatire curronts may bo directed through the primary 


Geseribad. 
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